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Method for Agglomerating Vulcanization Accelerators 



We, The Goodyear Tire & Rubber Com- 
pany;, a corporation organized under the laws 
of the State of Ohio, United States of America, 
with offices at 1144, East Market Street^ 

5 Akron, Ohio, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 

10 ing statement : — 

This invention relates to powdered vulcani- 
zation accelerators in a new and more useful 
form. More specifically, it relates to methods 
for agglomerating certain powdered accelera- 

15 tors. 

The use of powdered organic accelerators 
in the compounding of natural and synthetic 
rubber presents certain problems to the rubber 
goods manufacturer. For example, the finely 

20 divided nature of the accelerator , causes it to 
be blown into the air during production opera- 
tions such as rnilling. This results in an 
increase in the cost of production and in the 
possible contamination of other materials. 

25 Then, too, certain of these accelerators create 
serious health hazards in production opera- 
tions because once blown into the air surround- 
ing production operations, they cause irritation 
to the skin and nasal passages of the workmen 

30 exposed to the contaminated air. In addition, 
the fine powder-like nature of the pigment 
makes uniform dispersion difficult since the 
pigment tends to form lumps and flakes which 
stick to or cake on the mill rolls, thus increas- 

35 ing the time and effort required to form an 
intimate and thorough dispersion of the pig- 
ment in the rubber. 

Efforts have been made to reduce the objec- 
tionable features of the powdered accelerators 

40 by converting the finely divided pigment par- 
ticles into some form of agglomerate. It has 
usually been found that, in order to form such 
agglomerates, some additive must be used with 
the powdered pigment if the agglomerate, once 

45 formed, is to be stable. Frequently the addi- 
tives are niaterialsjyhich may be objectionable 



when ultimately mixed into the rubber com- 
pound with which the accelerator is to be used 
Other additives produce agglomerates which 
are cohesive and not free-flowing, with the 
result that such agglomerates do not lend 
themselves to normal handling and weighing 
procedures. Other additives employed for pre- 
paring agglomerated accelerators are used in 
such large amounts that the rubber chemist 
is required to work with an excessively 
" diluted " accelerator. Other treatments pro- 
duce agglomerated accelerators which do not 
disperse readily into the rubber during die 
rnilling operation. Still other treatments result 
in an agglomerated form which is not suffici- 
ently stable to maintain its agglomerated form 
while it is transported from the manufacturer 
to the user. All of these objections have been 
overcome by preparing the powdered accelera- 
tors in an agglomerated, form according to the 
methods of this invention. 

One object of this invention is to provide 
for the preparation of powdered accelerators in 
an agglomerated form which will substantially 
eliminate the tendency of such accelerators to 
form dust which is blown into the surround- 
ing air during storage, shipping, weighing, and 
processing operations. The use of these novel 
forms of accelerator results in a material sav- 
ing to the manufacturer, me elimination of a 
source of contamination, and the elimination of 
a health hazard to the workman handling such 
materials. 

Another object of this invention is to pro-, 
vide for the preparation of these accelerators in 
an agglomerated form of such a nature that 
the individual particles of the agglomerate will 
hold together during normal handling opera- 
tions and yet will disperse uniformly into and 
through the rubber during the milling opera- 
tion. Still another object is to provide for the 
preparation of agglomerated organic rubber 
vulcanization accelerators which disperse more 
rapidly into the rubber during milling than 
will the unagglomerated powdered accelerator 
itself. An additional object is to 



50 



55 



60 



65 



70 



75 



80 



85 



90; 



BNSDOCID: <GB 



r % 



2 tt - , , , „ ;j . . ;790,88? ; . • ; . . , , ; „ . 

. -prepare, agglomerated, accelerators . Ow&ch' ^<icr tlic . txade name Nacconol NR by 
'.are.-, .free - flowing and not co-\ National Aniline, (2) the metal salts of alkyl 
hesive. Another object is to prepare agglomer- sulfonates, examples of which are sodium 
. ated organic 1 accelerators with a mmimurn myristyl sulfonates and sodium ?r-decyl sulfon- 
5 " amount of diluent. Still another object is to ate, (3) the metal salts of , alkyl sulfates such 70 
prepare agglomerated ^ accelerators which con- as sodium lauryl sulfate and sodium myristyl 
tain no materials! deleterious to the rubber sulfate, (4) the metal salts of sulfated and sul- 
compound with i which the accelerator is . to be fonated amides and amines such as sodium 
used. . . alkyl phenol ethylene oxide sulfate and, (5) the 

10 . .The rubber/ accelerators to, which this metal salts of sulfated and sulfonated esters 75 
uiyention relates are tetramethyl tniuram disul- and, ethers, such as the ester of oleic acid and 
fide; tetraethyl ;tMuram disulfide, tetramethyl hydroxyethane sodium sulfate* ; 
thiuram _ rriono-sulfid?^ Z V^ C dmethyl.dithiocar- Materials , that are cationic in nature when 
; hamate, zinc dietliyl dithio c^bamate, zinc di- ionized may also be useful in theipractice of 
15 /^butyl dltMocarbamate, mercaptobenzothiazole, this invention. Some of these ^cationic acid- 80 
' r^zbtliiazyl disulfide, and ^eVater-ihsoluble .'.stable materials sire: dipplyoxyethylene alkyl 
' ''' metaliip, salts of mcrcaptobenzbthiazole such as tertiary, amines ^ resulting from the condensation 
> ;zhic jrn^ mercapto- .. of ethylene oxide with organic ^amines, where 

. benzothiazole. For certain compounding pur- the alkyl group is derived from fatty acids con- 
20 / poses two or more of these accelerators may taining from 12 to 18 carbon atoms and from 85 
/be employed to form a irdxed. agglomerate. 2 td : 50inols of ^ethylene oxide are used per mol 
. ; , One .type of additive used in the, preparation of amine/ Es^mples^o-f such materials are avail- 
] ' of agglomerated accelerators is natural or syn- able commercially under the tirade name 
thetic rubber latex. It has, been ' observed, " Ethomeeris " (Registered Trade Mark) from 
25 -/ however, that these accelerators, and particu- , Armour and Company,- Chicago, - , Illinois. °0 
/ Iarly /mercaptobenzothiazolei when mixed yfith Another^ type of useful cationic material is the 
latex cause coagulation of the latex before the. ; r psih acid ..substituted ; amine ..salts such as, di- 
t . latex and the accelerator can be/ tborpugrhly , ' hydrpabiethybmm acetate commercially 
, blended together. This premature coagulation* available under 'the trade name "Rosin Amine 
30 prevents/ the production of agglomerated • !>- ". from Hercules Powder^ Company, Wil- 95 
accelerator&^havmg me/des^ 
/ In accordance with the. invention, it'has'been^/ . ...I^pmbnic wetting agents or emulsifiers that 
found ' thatjhe. objects of^this mvenrion can be / are, acid-stable are also , useful in the practice 
accomplished fey ' mixing" an aqueous slurry of , of this invention. . One of these nonionic 
35 the accelerator with a small amount of a rubber rnaterials , is an alkylated 'aryl polyether alcohol 1 00 
. latex eontainiijg an antioxidant and an- add-- V]->ucii ^^ematerial sold^uniderlthe .trade name 

stable, ..eniuisifier-^ after it/ ' <C TM^ 

^ haf beed thofpugnl^ with tHe acceler- Tirade 

u " zl^^x^^^^Z^ .'excels water ? y ; f ornimg [• Pen^sylyariia. T ; w . : 

40; :( a^ ..In .tie pr actice of tluYmvention it- ? is >pre- 105 

T^e/rubb er ; latices useful in t &e/practice of \ , f erred to use . an* alkyt acyl sulfonate such as 
/this invention are natur ; sodium alkyl aryl suUpnate: • 3^ith. some pow- 

" /. cblbroprerie, latex,, rwlybutadierie; • 'latest/ the . . : dered accelerators \t : is ; helpful to use, in con-^ 
-. iatices of )the rubbery copolymers pf/buiaolene junction sodium 
45 ' and styrene and the~ Iatices r pf tne rubbery alkyl ax yl sulfonatie,: a ^ small amount of an acicV 110 
copQlynlersuof -btEta<fieiiei : .apd' ;acrylpnitjcfte^ Of .stable inoni^c^materW-such/^^ sdkylated 
these, the Iatices } of the .rubbery, copol ymers of .aryl pplyether^ alcohol or a cationic- material 
.butHdser^ 'smH:-?!^^ ^^ ^^P c ^»^ :i3le ' su?* 3 - ?s a ; ' ^ol^o^ethylene ' 'aikj^. '"tertiary 
rubbery copol^ers of bu^^ \ ; . ir . 

50.,; nitrile are Iprrferred, / . u : . / ., ?- : / _ .fit addition^to the a9id ? stable emuMfier, the 115 

The term" acd-slabie emulsmer )v m latex should cpniam^an^antioxidiant; such as 

emulsifier which is still effective - as such at .phenyl beta naphtiylarrdne . and^preferably a 
a .pH bdow 7, as ifctin^ non-discoloring r antioxidant, suck as . the 

as ammonia. and^ sodium" ^ styrenated- and, alkylated phenols and phenyl 

55 been used to stabilize latex but do not prevent phosphites^ in ■order, to preserve the rubber 120 
coagulation on addificatipa: , . . content of, the agglomerate against aging dur- 

The acid-stable ^ emulsifiers useful in the ing storage. . = ; . : 
jpractice of this invention ^ will generally be The presence in the agglomerate of only a 
organic, long chain compounds and may be minimum amount of rubber hydrocarbon from 
60 anionic, cationic or nonionic in nature. The - the latex is preferred .-.for the reason that the 125 
anionic , acid-stable synthetic emulsifiers users of the accelerator desire one which con- 
include (1) the metal salts of alkyl aryl sulfon- , tains the least possible amount of non-accelera- 
ates, 7 examples of which are the ; sodium alkyl tor material. It has been found that the latex 
aryl sulfonates, such as sodium dodecyl' naph- required to produce satisfactory/agglomerates 
65 thalene sulfonate and similar materials sold of the specific accelerators mentioned above 130 
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thU I T k <aSt 4 i]£ c * h ? ™&*^—*™L3Si shape of. particular accelerator In 
S£r^ 0 S" btm , per ^^CT? by weight .general, it has been.found thaftne Targ^fthV 
of the powdered accelerator. While ^ati^o^|^ucle'^e 3 -tfae t S maUer 1 the amount^watS 
agglomerates can be produced using as much" "reau&ai to broviri* ^(.v^SSS 



per iuu parts Dy weight of accelerator, it is ,c aggl6rnerates r It has hekri nhc P r™4i ik„V*.- 
preferred that from 4 to 6 -pam by weight Sfe to SO^ S&t ^SiSfSfSrffiS 
be used to minimise the dilution of the 'is reWiiir«f ? m nrlliS ' 
,„ accelerator by the rubber 'hydroS* ' - cdiSHS SthS a ? J*"****. 
^f^P^^^ *e abators «3^£^^^*3«^ 75 
themselves usually results in an aqueous slurry The nrefra-r«} t ■ 

of the powdered material which can £ ; aggMer^fe^e^^e ^ l-f"" 1 ^ ' 
employed in the preparation of the aggibmer- : '\SM!&%hM$^J^JT^- T*~ 
ated accelerators without ; tfae te^uirelent of 7tffXm ffi^S^^ 
15 first drying ±e 'accelerators- ahd subsequendy the^Me^Ki tofe ! ?T W^^.}^ tfn . 
re-wetting - them to -form d& slurry rSed - SfiSS^S&r^'SA 8 ^ -U- dS 80 
for ^agglomerating ^process. It ^SW^Sj^^l ^ - 

the accelerator ^nd SuWequentlyl&n? & ' m^SW'^R^ 
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100 



of- Orator '^^r^^;-!^^^^^^^^^ 105 
blende^rtfe-^-is coagulated- by tKf^.o ^m^^^^^^^^^' ' ' 
aon^<tf a^srnM -ahount of 'a ^Wi^^SoSSiSSK^^?^ «^ ^ ^ 

Ella, Mr •-«^^-**«rt^v«c£2SSSSS^2! • 

60 mg apparatus, sujh as a- granulator, molding dried W : 125 ft F J^T: ° I £VT? -TT^ 30(1 
press,- eorrugated rolls or ah ^extrudeh The" ' '* - — . -;• , •. ' 

rema^g-in the paste-like-';. *; rJ ^i^^;:, '.l^'; r , 
mixture will depend. • .upon the particular '"Water fSOO^riiiWl w« a rM~r»~ - 

6> to be ; atleast m part controlled by the par ticle ;<and. ZSp^tsSf styrene, Xg ?5?#SS5fi - 
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, The 45.2 parts of this latex contained 15.8 
parts of rubber! hydrocarbon and 0,2 parts 
of styrenatea phenol as a non-discoloring anti- 
5 oxidant. This diluted latex was added to an 
aqueous slurry of 2000 parts of water, 100 
parts of sodium chloride, 1.5 parts of dipoly- 
oxyethylene alkyl tertiary amine, 100 parts of 
mercaptobenzothiazole and 200 parts of tetra- 
10 methyl' thiurarn disulfide. This combined mix- 
• .... ture was thoroughly blended, and the rubber 
latex coagulated with 100 parts of a 10% 
aqueous solution of alum. * The excess water 
, . was decanted and the residue .washed 10 times 
IS- with water, the excess water being decanted 
f after each wasrungl After the last' washing, the 
* " rndxni'e.was filtered leaving a residue of paste- 
' like .consistency which was : extruded into, 
string-like ox rod-like shapes and dried al 
20- 125° F. i, v - -.. \ ■ : 

:i Example 3. ;*■->■ 
. r ; -The same procedure was. followed as in 
Example 1 except that the latex was made by 
"the reaction of 55 parts„of butadiene and 45 
25 . parts ,of acrylonitrile using a sodium alkyl, aryl 
sulfonate as the emulsifier. ; . : 
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Example 4. 
Water (350 parts) was added to 32.5 parts 
of a latex prepared from 75 parts of butadiene 
and ,25 parts of styrene using 5 parts of a 
sodium alkyl aryl sulfonate as the emulsifier. 
The 32.5 parts of latex contained 11.35 parts 
of rubber hydrocarbon and 0.125 part of sty- 
renated phenol. This diluted latex was added 
to an aqueous slurry of- 1940 parts of water, 
2720 parts of the sodium salt of mercapto- 
benzothiazole, and 90.8 parts of zinc sulfate. 
This combined mixture was thoroughly 
agitated and 150 parts of a 10% solution of 
sulfuric add was added to coagulate the rubber 
latex. The excess water was decanted from the 
mixture /and the residue repeatedly washed 
with water, the excess water being decanted 
after each washing. After the last washing the 
rnixtute was filtered, leaving a residue of paste- 
like consistency which was extruded into 
string-like or rod-like shapes and dried at 
120° F. 

Example 5. 
Water (375 parts) was added to 28.7 parts 
of a latex prepared from 75 parts of butadiene 
and 25 parts of styrene using 4 parts of a 
sodium alkyl aryl sulfonate as the emulsifier. 
The 28 7 parts of latex contained 10.2 parts 
of rubber hydrocarbon and 0.125 part of sty- 
renated phenol. This diluted latex was added 
to an aqueous slurry of 2000 parts of water, 
50 parts of sodium chloride and 190 parts of 
tetramethyl thiurarn monosulfide. This com- 
bined mixture was thoroughly agitated and 10 
parts of magnesium sulfate was added to coagu- 
late the (rubber latex. The excess water was 
decanted from the rruxture and tte/ esld J£ e 
was washed repeatedly with water. After the 



residue having a paste-like consistency which 
was extruded intt> rod-like shapes and dried at 

125° F, , • 

Example 6. 
Water (72.3 parts) was added to 28.7 parts 
of a latex prepared from 75 parts of butadiene 
and 25 parts of styrene using 4 parts of a,, 
sodium alkyl aryl sulfonate as the emulsifier. 
The 28.7 parts of latex contained 10.2 parts 
of riibber hydrocarbon and. 0.125 part of sty- 
renated phenol. This diluted latex was added 
to an "aqueous Slurry of 2000 parts of water, 
50 parts of sodium chloride, and 190 parts of 
tetramethyl 'thiurarn disulfide. This combined 
mixture was thoroughly agitated and 10 parts 
of alum was added to coagulate the rubber 
latex. The, ex-ess water was decanted from the 
mixture and the residue was repeatedly washed 
with water'. After the ; last washing the mix- 
ture was filtered, ' leaving ^residue having a 
* : pastejike consistency Which was 'extruded into 
rod-lilce shapes and dried at 125° F. 

The sodium alkyl aryl sulfonate employed m 
the examples Is sold by National Aniline under 
the trade name Nacconol NR. 

the agglomerated accelerators prepared 
according to the Examples 1 through 6 formed 
stable, non-dusting, rod-like agglomerates 
which were free-flowing. When these agglomer- 
ates were mixed with rubber on a mill or in a 
Banbury mixer, in accordance with normal 
practice, the agglomerates dispersed more 
rapidly and more uniformly than did the. dry 
powdered accelerators from which the 
agglomerates were made. Thus, it will be seen 
that by following the practices of this inven- 
tion, it is possible to produce a free-flowing, 
stable, non-dusting agglomerated accelerator 
containing only a niinimum amount of diluent. 
The agglomerates themselves maintain their 
stability during storage and handling opera- 
tions and yet disperse rapidly and uniformly 
into and through the rubber compound with 
which they are used. 

While certain representative embodiments 
and details have been shown for the purpose of 
illustrating the invention, it will be apparent 
to those skilled in this art that various changes 
and modifications may be made therein without _ 
departing from the scope of the invention, as 115 
defined in the appended claims. 
What we claim is : — 

1. A method for preparing an agglomerated 
compounding ingredient for rubber charac- 
terized by the step of mixing an aqueous slurry 
of at least one powdered- vulcanization 
accelerator selected from the group consisting 
of tetramethyl thiurarn disulfide, tetraethyl 
thiurarn disulfide, tetramethyl thiuram, 
monosulfide, zinc dimethyl dithiocar- 
bamate, zinc diethyl dithiocarbamate, zinc di- 
butyl dithiocarbamate, mercaptobenzothiazole, 
water insoluble metallic salts of mercapto- 
benzothiazole, and benzothiazyl disulfide with 
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a latex stabilized against coagulation by.at l^lsl!!3„kJ2MdL.the.pftwdered yulcaoization acceler-* 
one acid-stable emulsifier as hereinbefore ator is beozothiazyl disulfide. 
define and a rubber antioxidant; *tfe ktex ^''S.' A .rnethod; according to any of - Claims 



being selected from the group consisting of 
5 natural rubber latex, polychloropxene .latex, 
polybutadiene latex,, die latices of the rubbery 
. copolymers of butadiene and styrene and the 
t latices of the rubbery copolymers of butadiene 
and acryilonitrile, the mixture containing at 
10 least 4% rubber hydrocarbon by weight of the 
accelerator, coagulating the rubber latex, 
removing the excess water, fo rmin g agglomer- 
ates of the mixture, drying the .agglomerates to 
remove remaining, water and collecting; the 
dried, agglomerates. . " ' 
\_ . 2;. A method according to Claim 1 in which 
~ the acid-stable \ emulsifier is . a synthetic 
organic material and the ; rubber - antioxidant is 
npn-<uscolonn£. ~ V 

3. . A process accprdingto Claim 1 or 2 in 
. which the mixture is extruded to form strings 
or rods after the excess water is. removed, dry- 
ing "the, strings or rpas to remove remaining 
water and collecting the dried material. 
A. A method accor^g tq 'any of Qaims 1 
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1—3 in which the ''powdered vulcanization 
accelerator is'mercaptdbenzothiazole. 
' 6. A method according to any* of Qaims 
1 — 3* in which the . powdered vulcanization 
accelerator is the zinc salt of mercaptobenzo- 
thiazoie. ; ' \ - ii - • *■ 

7. A method according to any of Qaims 
1; — 6 in which a.latex/6f the rubbery copoly- 
mer of butadiene arid 1 Styrene 4s employed. 

8. A method^ according to any of Qaims 
1 — 7 in which the bte# 'stabiHzer is a sodium 
salt of an alkyl aryl' ^sulf onate; 

9/ A memod accordmg to -any preceding 
claim' in ^ which the anjbunt of rubber or rub 1 
bery materiar in the latex does not exceed one- 
tenth or the -weight of the ^vulcanization 
aedderator, and is preferably in the' range* 4 — 
6%~ by weight thereof. ''- : - . 

10. A method for preparing an agglomerated 
compounding ingredient for rubber substan- 
tially aVset forth and 1 described* heranoef ore. 
i ; iV ; B - MARES & (SfcERK. 
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